Probiotics as a Complementary Therapy in the Model of Cadmium Chloride Toxicity: Crosstalk of β-Catenin, BDNF, and StAR Signaling Pathways.
Cadmium chloride (CdCl2) is a ubiquitous environmental toxicant that causes a variety of disturbances in biological systems, including brain dysfunction and testicular tissue degeneration. On the other hand, it is supposed that beneficial properties of probiotic bacteria (Lactobacillus and Acidobacillus) are related to their capacity to adhere or bind different targets, thus leading to improved intestinal microbial balance and other benefits to the host. Bearing aforementioned in mind, the present study was undertaken to investigate the protective effect of probiotic supplementation against cadmium chloride-induced brain and testis toxicity in mice model. Animals received Lactobacillus and Acidobacillus either alone or added to folic acid for 1 week before CdCl2 intoxication in a dose of 20 mg/kg BW followed by probiotics (5 × 109) and/or folic acid (12 mg/kg) treatment for 3 weeks. The levels of malondialdehyde (MDA), butyrl choline esterase (BCHE), reduced glutathione (GSH), and total superoxide dismutase (SOD) activities were investigated. Finally, cadmium neurotoxicity was determined by estimating the gene expression of β-catenin and brain-derived neurotrophic factor (BDNF), as well as estimating the alterations in testicular function by determining acid phosphatase level in addition to steroidogenic acute regulatory protein (StAR) and 17-hydroxy steroid dehydrogenase (17-β HSD) gene expression. Based on our results, we can conclude that exposure of mice to cadmium chloride resulted in a significant elevation in MDA, BCHE levels accompanied with a significant reduction in GSH and SOD activities compared to the control value. CdCl2 also downregulated the gene expression of β-catenin and BDNF, as well as acid phosphatase level, in addition to StAR and 17-β HSD gene expression. These deviated parameters were significantly modulated in the co-treated animals with probiotics compared with the cadmium-treated group. In conclusion, Lactobacillus and folic acid in a mixture with cadmium acted beneficially to an organism, increasing the cadmium excretion in feces, and consequently increasing β-catenin and BDNF in brain tissue and StAR and 17-β HSD in testis and improving their functions. Histoarchitecture analysis confirmed these results.